Uptake of cadmium is diminished in transfected mouse NIH/3T3 cells enriched for metallothionein.
To determine the relationship between cellular uptake of cadmium and content of metallothionein, we measured uptake of 109Cd in cells that differed in content of metallothionein (MT). MT cells were derived from NIH/3T3 cells by transfection with a plasmid containing the genome of bovine papilloma virus and the mouse metallothionein-I gene, driven by the promotor for the glucose-regulated protein of 78 kDa. Control cells were similarly transfected with bovine papilloma virus-based plasmids with the gene for metallothionein inverted and thus separated from the promoter (TM), or deleted, along with the promoter (BPA). The number of copies of bovine papilloma virus-based plasmids was similar in MT, TM, and BPA cells, approximately 100 per cell. MT cells were more than 10 times more resistant to the lethal effect of cadmium than were the control cells. Synthesis of metallothionein was 15-fold greater in the MT cells than in the TM or BPA cells. The uptake of 109Cd by the cells enriched in metallothionein was 4-fold less than by the control cells. These data suggest that an increased content of metallothionein may protect some cells from the toxic effects of cadmium, in part, by diminishing uptake of the metal.